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Scheme 1 Synthesis of P(DHCA-co-LLA) copolymer with hyperbranched architecture
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Fig. 1 FTIR spectra of DHCA (a) and P( DHCA-co-LA)
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Fig. 2 "H-NMR spectrum of P( DHCA-co-LA)
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Table 1 Properties of P(DHCA-co-LA) copolymers

DHCA:LA LA content * y | _4
Code Tg(oc) Ts " M, x10 M,/M, Color
('mol) (mol% )

PDHCA100 100:0 0 132.26 492.17 2. 14 1. 81 Yellow
PDHCA90 90:10 7.3 126.92 306. 9 2.31 1.79 Yellow
PDHCAS0 80:20 16.3 120. 66 301.4 2.13 1.73 Straw yellow
PDHCA70 70:30 26.7 115. 55 297.1 2.08 1.69 Straw yellow
PDHCA60 60:40 35.0 110.78 292.2 1.97 1. 65 Straw yellow
PDHCAS0 50:50 46.7 99. 12 276.0 1.94 1.62 Straw yellow

@ Estimated by 'H-NMR spectrum; * The 5% weight loss temperature
PDHCA100
800 - c
PDHCA90 700
PDHCAS80 600
2z 500
Z
PDHCA70 2 400
PDHCAG0 ~ 300
PDHCAS0 200
100
0 I 1 . _
400 45 500 550 600 650 700
1 1 1 1 1 1 1
60 80 100 120 140 160 180 Wavelength (nm)
Temperature (°C)
Fig. 4  Fluorescence emission spectra of DHCA (a),

Fig. 3
Table 1)

DSC curves of PDHCA100 to PDHCAS50 ( see
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Fig. 5 WAXD patterns of DHCA (a), PDHCAL00 (b)
and PDHCA50 (c¢)
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Fig. 6 Optical microscopy images (a, b) and SEM image
(c) of PDHCA9O rectangular sample (0.5 mm thick x 8
mm wide X 12 mm long, weight:70 mg) surface

a) Original; b,c) Degradation in soil for 5 months
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Fig. 7 The effect of different LA content in copolymer on
the weight remaining of the copolymer rectangular samples

that were buried in soil for 5 months
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Fig. 8 (a)The effect of different LA content in copolymer on the absorbance at 302 nm of copolymer solutions; (b) Normalized absorbance of

PDHCA90([]), PDHCA70( A) and PDHCAS50( O) solutions at 302 nm upon irradiation at ambient temperature ( UV intensity;0. 42 mW/

cm?)
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Fig. 9 Reaction process of photo-crosslink of P(DHCA-co-LA) copolymer
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SYNTHESIS AND CHARACTERIZATION OF A BIODEGRADABLE
POLYESTER P(DHCA-co-LA)

XU Yapeng, LI Jihang, CHEN Mingqing, REN Jingjiao, NI Zhongbin, LIU Xiaoya
(School of Chemical and Material Engineering, Jiangnan Unwversity, Wuxi 214122)

Abstract A novel polyester P( DHCA-co-LA) based on 3,4-dihydroxycinnamic acid ( DHCA) and D, L-
Lactic acid (LA) was synthesized by the thermal polycondensation method. The structures and molecular
weight of P ( DHCA-co-LA ) copolymers were characterized by Flourier transform infrared spectroscopy
(FTIR) , nuclear magnetic resonance ('H-NMR) and gel permeation chromatography ( GPC). Obvious
changes of molecular weight and molecular weight distribution could not be observed when the ratio of DHCA
to LA was varied. The thermal and optical properties of the copolymers were investigated by differential
scanning calorimetry ( DSC) ,UV spectroscopy and fluorescence spectroscopy. It was found that the P( DHCA-
co-LA) copolymers showed evident glass transition temperature (7,). T, of the copolymers decreased from
132.3°C t0 99. 1°C as the LA content increased from 0 to 50 mol% . The fluorescence spectroscopy indicated
that P ( DHCA-co-LLA) copolymers had the strongest fluorescence emission at LA content of 20 mol% . The
copolymer solutions exhibited a maximum absorption at 302 nm due to cinnamoyl groups, and the absorption
decreased with increasing the UV-irradiation time, indicating that the cinnamoyl group could undergo a

photochemical reaction. But the rate of cross-linking reaction is low, which would be responsible for the
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branched polymer chains. The cross-linked particles with diameter of about 20 pm still have good fluorescence
after 65 min UV-irradiation. The X-ray diffraction (XRD) results showed that P( DHCA-co-LLA) copolymers
were amorphous and these copolymers may have good biodegradable performance. Copolymer rectangular
samples , which were buried in soil for 5 months degradation experiments showed that the more LA contents in
copolymer ,the slower degradation rate of the copolymer, so the speed of copolymer degradation could be

controlled.

Keywords 3 ,4-Dihydroxycinnamic acid, Lactic acid, Polyester, Biodegradable





